1. Introduction
===============

Sleep disorder is associated with increased mental and physical morbidity, including diabetes, hypertension, and depression, as well as increased mortality.^\[[@R1]--[@R3]\]^ The use of opioids, either heroin or methadone, could lead to insomnia and sleep disturbance.^\[[@R4],[@R5]\]^ There is evidence that the prevalence of sleep problem is as high as 80.8% in methadone-maintained heroin-dependent patients.^\[[@R6]\]^ In methadone-maintained patients, sleep problem is significantly associated with more intense pain, poor quality of life, relapse of heroin addiction, polysubstance abuse, and early drop-out from methadone maintenance treatment (MMT).^\[[@R7]--[@R11]\]^

Sexual dysfunction is also commonly seen among methadone-maintained patients.^\[[@R12]--[@R15]\]^ Sexual dysfunction in the general population is influenced by a variety of physical, psychological, and social factors.^\[[@R16]--[@R18]\]^ Although there is preliminary evidence that sex, age, education, methadone dosage, depression, and anxiety are significantly associated with sexual satisfaction of methadone-maintained patients,^\[[@R19],[@R20]\]^ the underlying psychosocial factors of sexual dysfunction of methadone-maintained patients remain poorly understood.^\[[@R12],[@R14],[@R21]\]^

Accumulating evidence from studies with samples of postmenopausal women, fibromyalgia patients, shift workers, and schizophrenia patients has shown the significant association between sexual dysfunction and sleep disturbance.^\[[@R22]--[@R25]\]^ Given the high prevalence of sleep problem in methadone-maintained patients, sleep disturbance may impair the sexual function, leading to the high prevalence of sexual dysfunction in methadone-maintained patients. However, such association is understudied in methadone patients. To the best of our known, only 1 previous study has investigated the sleep-sexual function association in patients of MMT clinics in Kerman, Iran, but this study reported no association between sleep problem and sexual dysfunction.^\[[@R26]\]^ Because the sample size of this study was relatively small (n = 198) and its sample was male-dominated (male proportion: 93.4%), the generality of its findings may be limited.

For patients receiving MMT, adequate sleep and sexual functioning are considered important for their physical and mental well-being. A greater understanding on the relationship between sleep and sexual function would inform the clinical management of MMT patients. The present study examined the characteristics of sleep quality and its association with sexual satisfaction in patients of Chinese MMT clinics.

2. Methods
==========

2.1. Subjects
-------------

This study was part of a large cross-sectional survey, which investigated the mental health, sexual life satisfaction, suicidal behaviors, and quality of life of Chinese patients of 3 city-owned MMT clinics in Wuhan, China, between June 2009and July 2010.^\[[@R27]--[@R29]\]^ Eligible participants for the present study were those aged 20 years and above, met DSM-IV criteria for a lifetime diagnosis of heroin dependence, had regular or irregular sex partners, and had sex with their sex partners within 1 month before the study. Patients with severe physical illnesses, alcohol dependence, organic mental disorders, or psychotic symptoms were additionally excluded.

This study tested the relationship between sleep quality and sexual satisfaction, primarily by comparing the sexual satisfaction scores between poor sleepers and normal sleepers. The sample size was therefore estimated according to the formula for detecting the difference in means between 2 independent populations.^\[[@R30]\]^ Data from our pilot study showed that approximately 30% of the methadone-maintained patients had poor sleep, and sexual satisfaction scores of poor and normal sleepers were 3.3 (standard deviation \[SD\] = 0.87) and 3.0 (SD = 0.86), respectively. Accordingly, a minimum sample size of 132 for both poor and normal sleepers should be recruited to detect a difference in sexual satisfaction from 3.3 (SD = 0.87) in the poor sleep group to 3.0 (SD = 0.86) in the normal sleep group with a 2-sided *P* value of .05, and an approximate power of 80%. Finally, the required minimum total sample size of methadone-maintained patients was estimated to be 440 (132/30%).

At the time of the survey, a total of 749 patients, who were taking methadone at the 3 MMT clinics, were screened for eligibility, and 519 met the study entry criteria. All these eligible patients were consecutively invited to participate in our study, and 480 finally completed the survey questionnaires.

The institutional review board of Wuhan Mental Health Center approved the study protocol before the data collection of the study. All subjects provided written informed consent.

2.2. Procedures and instruments
-------------------------------

This was a self-completed questionnaire survey. Trained investigators were assigned to assist illiterate respondents to complete the questionnaires. Before the main study, a pilot study was conducted among a sample 48 MMT patients to test the feasibility of our study procedures. The survey questionnaire was also finalized after the pilot study.

Sociodemographic data collected in the questionnaire included age, sex, education years, marital status, and employment status.

Clinical variables collected were route of heroin administration before MMT, duration of heroin use before MMT, methadone dosage, MMT duration, and depressive symptoms. We used the Chinese version of Zung\'s Self-rating Depression Scale (SDS) to assess the severity of depressive symptoms.^\[[@R31]\]^ The SDS has 20 items and all items use a 4-point rating scale (1 = a little of the time to 4 = most of the time). The total SDS score ranges between 20 and 80, with higher scores indicating more severe depression. A cutoff value of ≥ 40 is used to indicate clinically significant depression in the Chinese population. The Chinese SDS has been shown to be reliable and valid to screen for depression in Chinese population.^\[[@R32]\]^ In this study, the Cronbach α coefficient of the SDS was 0.918.

Sleep quality was assessed with the Chinese version of the Pittsburgh Sleep Quality Index (PSQI).^\[[@R33]\]^ The PSQI is the most widely used scale assessing a person\'s sleep quality and disturbances during the past month. The total PSQI score varies from 0 to 21, with higher scores denoting poorer sleep quality. A cutoff score of 8 or higher is used to screen for poor sleep quality in China.^\[[@R34]\]^ Studies have proved that the Chinese PSQI has good reliability and validity to assess the sleep quality of Chinese population.^\[[@R35],[@R36]\]^ In the present study, the Cronbach α coefficient of the PSQI was 0.875.

Sexual function was measured with a single question: "In the past month, how satisfied were you with your sex life?". Response options were: 1 = very satisfied; 2 = satisfied; 3 = fair; 4 = dissatisfied; 5 = very dissatisfied. This single-item measure of sexual satisfaction has been widely used in previous epidemiological studies of sex health and has good validity to assess sexual function.^\[[@R19],[@R20],[@R37]\]^ Most of the available sexual dysfunction scales focus on 1 sex.^\[[@R38]\]^ The advantage of this single-item measure is that it can simply measure and compare the quality of sexual function for both sexes. In the sample of our pilot study, the scores of this single item and the 4 subscales of Scale for Quality of Sexual Function^\[[@R38]\]^ were moderate to highly correlated: their intraclass correlation coefficients ranged between −0.453 (for psychosomatic quality of life) and −0.716 (for sexual dysfunction-self-reflection).

2.3. Statistical analysis
-------------------------

Prevalence of poor sleep quality was calculated. Sociodemographic and clinical characteristics and sexual satisfaction of poor sleepers and normal sleepers were described and compared by *χ*^2^ test or *t* test, as appropriate. To test whether sleep quality was independently and significantly associated with sexual satisfaction, multivariable ordinary logistic regression model that entered sexual satisfaction as the outcome variable, sleep quality as the predictor, and sociodemographic and clinical variables at once to adjust for the potential confounding effects of these sociodemographic and clinical factors. Odds ratios (ORs) and 95% confidence intervals (CIs) were used to quantify the associations between factors and sexual satisfaction. Continuous variables were dichotomized at the median value. The statistical significance level was set at *P* \< .05 (2-sided). SPSS software version 22.0 package was used for all analyses (SPSS Inc, Chicago, IL).

3. Results
==========

The mean age of the 480 patients was 38.3 years (standard deviation \[SD\] = 7.0, range = 21--59), and 69.0% were males. The majority of patients (84.4%) injected heroin before MMT, and the mean dose of methadone and duration of MMT were 69.6 mg/day (SD = 30.0) and 25.6 months (SD = 10.8), respectively. Table [1](#T1){ref-type="table"} shows detailed sociodemographic and clinical characteristics of the study participants.

###### 

Characteristics of methadone-maintained patients with poor and normal sleep quality.
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The average sexual satisfaction score was 3.0 (SD = 1.0). In total, 32.1% patients were dissatisfied with their sex lives (7.7% "very dissatisfied" and 24.4% "dissatisfied"), 28.1% rated their sex lives as "fair," and 39.6% were satisfied (36.5% "satisfied" and 3.1% "very satisfied").

A total of 169 patients had poor sleep quality. The prevalence of poor sleep quality was 35.2%. Compared to normal sleepers (Table [1](#T1){ref-type="table"}), poor sleepers were more likely to be unmarried (never-married, separated, cohabitating, divorced, or widowed), be unemployed, inject heroin before MMT, have long duration of heroin use, have long MMT duration, and suffer from depression.

Sexual satisfaction scores were significantly higher in poor sleepers than normal sleepers (3.2 ± 0.9 vs. 2.8 ± 1.0, *t* = 4.297, *P* \< .001). Because poor and normal sleepers were not comparable in terms of marital status, employment status, route of heroin administration, duration of heroin use, MMT duration, and depression, these variables may also contribute to the difference in sexual satisfaction between poor and normal sleepers. In other words, these variables may have confounding effects on the sleep-sexual satisfaction association, which needs to be further controlled in multiple regression analysis. After controlling for potential confounders, results of the multiple ordinary logistic regression analysis (Table [2](#T2){ref-type="table"}) reveal that poor sleep quality was still significantly and independently associated with low sexual satisfaction (OR = 1.58, *P* = .009).

###### 

Multiple ordinary logistic regression on factors associated with low sexual satisfaction in Chinese methadone-maintained patients^∗^.
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4. Discussion
=============

To the best of our knowledge, this is the first large-scale study in China to examine the clinical characteristics of sleep quality and its association with sexual function in Chinese methadone-maintained patients. We found a 35.2% prevalence of poor sleep quality in Chinese methadone-maintained patients, which was lower than that of previous studies (48.3%--97.6%).^\[[@R6]\]^ The prevalence disparities might be related to different cutoff values of PSQI used in previous studies, sample characteristics (i.e., proportion of subjects with a history of injecting heroin), sampling (i.e., convenient vs. consecutive), and clinical settings (i.e., clinics vs. inpatients). Importantly, the inclusion criteria of subjects may also result in the low prevalence of poor sleep quality because our study participants must have sex partners and the support from partners/spouses may reduce the risk of sleep problem in methadone-maintained patients. However, the finding, more than one-third of the methadone-maintained patients had sleep problem, still suggests that poor sleep quality is a common health issue in patients of Chinese MMT clinics.

Consistent with findings on the risk factors of poor sleep quality in the general population, we found marital status of "unmarried," unemployment, and depression were significantly associated with poor sleep quality of MMT patients.^\[[@R39]--[@R41]\]^ In addition, we also found that patients' substance use characteristics were associated with poor sleep quality, that is, patients who injected heroin before MMT, had long duration of heroin use, and had received MMT for a long time were at greater risk for poor sleep quality. This phenomenon may be explained by the low level of endogenous opioid peptides owing to the long-term intake of external opioid peptides (i.e., heroin and methadone) via the physiologic negative feedback inhibition loop because reduced endogenous opioid peptides could cause difficulties in sleep initiation and maintenance.^\[[@R42],[@R43]\]^

Our study replicated the significant sleep-sexual function association in methadone-maintained patients: poor sleep quality was significantly associated with low sexual satisfaction, even after adjustment for potential confounders. This may be related to the decreased level of testosterone in poor sleepers, as there is evidence that testosterone plays an important role in maintaining normal sexual desire of both men and women and insomnia could cause reductions in blood testosterone level.^\[[@R44],[@R45]\]^ Although the low sexual satisfaction can be induced by methadone,^\[[@R46],[@R47]\]^ our adjustment analysis demonstrated a significant association between sleep quality and sexual satisfaction, which was independent of methadone dose and MMT duration, suggesting that sleep quality is also a potential contributor of sexual satisfaction.

This study has a few methodological limitations. First, the study was a cross-sectional survey; therefore, the causality of relationship between poor sleep quality and low sexual satisfaction could not be explored. Second, we did not measure the level of blood testosterone; therefore, the biological mechanisms underlying the sleep-sexual function link could not be verified.

Our results indicate the significant association between poor sleep quality and low sexual satisfaction, which remained significant after adjustment for multiple possible confounders. These findings suggest the potential importance of obtaining high-quality sleep in improving the sexual function of methadone-maintained patients. Prospective, longitudinal studies of sleep and its impact on sexual function in patients of MMT clinics would help clarify the relationship.
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